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60 PEOBLEMS AND SOLUTIONS 

Q- i, h *i. * 6 + VaMTp 
bince when a: = ?/ = 0, 2? = ~> therefore c = ( to +dm — . 



Hence, also 



a (n+l) /« aS n ~ *' '*. 



* a 2(n + 1) " 2c(ra - 1) 

Therefore, finally, we have 

V = W+l) {a(n+1)ln ~ {a ~ ^ (n+1>/ ") - 2c(n - 1) (a( "~ 1>/re " (a ~ :r ) ( "" 1)/n )- 

We see that the curve Ki cuts BC at the point (a, «/ a ) and, since for n = 1 
2/o = °o , it follows that n must be greater than 1 if the hound can catch the fox. 

If we assume the side of the square AB equal to 2, then we have a = 1, b = 
and therefore c = =•= 1, where we have to take c = — 1, because y' is always 
positive and we get 
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y 2(n - 1) U U j j 2(n + 1) U U X) h 

and 



2(n - 1) 2(n + 1) ' 
As long as y a < 2, the hound catches the fox on the side BC of the square, and 

ft 7t 

we find the smallest n from 2 = ■=-. rr — -zr. — j — rr , that is, n = 1.3680. If 

2(n — 1) l(n + 1) 

n < 1.3680, then we find the point 0\ = {xy, y{) whose tangent passes through C 
and lay a new system of axes XiYi for the curve Ki. Here is a = 2 — y\, 
b = 1 — a?i, so that we find the equation of the curve K% and can find y a in which 
alone we are interested. If the hound does not catch the fox on the side CD we 
have to repeat the process. 

We find 0i by use of the equation 2 = y + y'(a — x). 

By substituting the above values for y and y', we find 

2ra (1 - a) <"+»/» (1 - a) c»-D/™ 



n 2 — 1 n + 1 n — 1 

If we assume (1 — a;) 1 -/" = £7, we have the form a = &£/"" + cZ7 m from which 
we find 17, and hence a; and 0\. 

Also solved by Baenbm Libby. 

334. Proposed by elmer schuyler, Brooklyn, N. Y. 

Solve 

d*T 2v dT 2w dT = 

awav a 2 + » 2 + l a« w 2 + v 2 + l a« 
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Solution by R. D. Caemichael, Indiana University. 
The equation may be written in the form 



2.(21 

dv\du 



4. 2u T \ 4- 2V ( d -l 4- 2U A = 

""*" u 2 + v 2 + 1 J ^ u 2 + v 2 + 1 V dv ~*~ u 2 + v 2 + 1 / 



This equation may be viewed as an ordinary differential equation for determining 
the quantity in parenthesis; the arbitrary " constant " is then a function of u. 
Solving this equation, we have 



6T 

du 



+ 



2u 



U 2 + V 2 + 1 



r = 



t(u) 



U 2 + 1? + 1 ' 



or 



dT 



Hence 



(y 2 + v 2 + 1) ~+ 2uT = f(u). 



(u 2 + v 2 + l)f =f4>(u)du + <p(v) = 4>{u) + <p{v). 

Therefore, we have 

\P{u) + <pQ) 

U 2 + V 2 + 1 ' 

where $(u) and <p(v) are arbitrary functions of u and v respectively. 
Solved in a different manner by the Proposer. 



MECHANICS. 
267. Proposed by G. H. light, Purdue University. 

A parabolic curve is placed in a vertical plane with its axis vertical and vertex downwards, 
and inside it, and against a peg in the focus, and against the concave arc, a smooth uniform and 
heavy beam rests; required the position of equilibrium. [From Bowser's Mechanics, Ex. 37, 
p. 96.] 

Solution by Christian Hornung, Heidelberg University, Tiffin, 0. 

Let PB be the beam of length I, of weight W, resting on the peg at the focus, F; 
let AF = p, AFP = 6, and GP = 1/2. From the polar equation of the parabola 
we have FP = 2p/(l + cos 0). 

B' 




Since all the surfaces are smooth the resistances, R and R', at P and F re- 
spectively, are normal and therefore the angle BPR = 0/2. 

Using the equations 2a: = 0, 2?/ = and 2 (moments about F) = 0, which 



